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Abstract
Genotype environment interaction is very important to the plant breeder in developing improved
varieties. The present investigation was carried out at National Horticultural Research and
Development Foundation, Karnal to identify the suitable and stable genotypes for Rabi season
with higher yield and others horticultural attributes. It is concluded from present investigation
that the genotype G-384, G-324, G-378, G-376 and check Yamuna Safed-3 (G-282) performed well in
favorable environment for gross as well as marketable yield and considered as most stable and
responsive genotype as it possesses higher yield along with the bi=one or near one and non-
significant S2di values and hence could be recommended for adoptability. These above genotypes
can be further exploited in breeding programme for increasing the production of garlic.
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Introduction
Garlic (Allium sativum L.) is an important
bulbous crop and widely cultivated throughout
country. It is highly valued for its flavor
enhancing capacity (Roy & Chakraborti 2002),
has higher nutritive values than other bulbous
crops and can also used for preparation of pickle
(Pandey & Singh 1987). China, India, Korea,
Russian Federation, Myanmar, Ethiopia, USA
and Egypt are the major garlic growing
countries. Presently garlic area is 2.31 lakh ha,
with production of 12.52 lakh metric tonnes and
productivity of 5.43 t ha-1. The above
achievements are certainly because of the
adoption of high yielding improved varieties
and innovative technology. The average
productivity of garlic in India is 5.43 t ha-1, which
is very low if compared to other garlic growing
countries. Garlic production is highly influenced
by agro-techniques and environmental
conditions. It posses a wide range of variability
on bulb traits and yield attributes as well as the
storability in spite of being vegetatively
propagated crop.
The relative performance of crop varieties is
generally different in different environment.
This is due to varieties genetic constitution and
environment in which it has been grown. The
genotypes grown in multi environmental trials
may react differently to a range of climate
conditions, soil characteristics or technical
practices (Lacaze & Roumet 2004). These
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differential responses of genotypes in different
environment are collectively known as the
genotype environment interaction. The goal of
any plant breeding programme is to develop
cultivars with high yielding potential with
stable performance over a wide range of
environments. Several methods have been
reported for analyzing the genotype
environment interaction and stability of
performance in crop plant (Finlay & Wilkinson
1963; Eberhart & Russell 1966; Perkins & Jinks
1968; Lin et. al. 1986, Westcott 1986; Becker &
Leon 1988). Among the different approaches
Eberhart & Russell (1966) and Perkins & Jinks
(1968) models have been commonly used to
estimate stability parameters in various crop
plants. Keeping all above facts in view, the
present study was carried out with available
garlic genotypes over a wide range of agro-
climatic conditions for commercial exploitation
or effective utilization in breeding programme.
Materials and methods
The present investigation was carried out at
National Horticultural Research &
Development Foundation Regional Research
Station, Karnal, Haryana during three
consecutive years 2008–11 with 11 genotypes
and 5 checks i. e. Yamuna Safed (G-1), Agrifound
White (G-41), Yamuna Safed-2 (G-50), Yamuna
Safed-3 (G-282) and Yamuna Safed-4 (G-323) in
randomized block design with three replications
to identify the suitable and stable genotypes for
Rabi season with higher yield and others
horticultural attributes. Soil of the experimental
block was clay loam, medium in organic carbon
(0.58%), available nitrogen (385.2 kg ha-1),
phosphorus (45.13 kg ha-1) and high in available
potash (291.2 kg ha-1). Cloves of uniform size
(8-10 mm) were selected and planted in first
fortnight of October in bed size of 3.0 m × 1.5 m
with the spacing of 10 m × 7.5 cm. The climate
of Karnal is subtropical with minimum and
maximum temperature ranging between 2oC to
42oC and favorable for garlic cultivation.
Recommended cultural operations were carried
out to ensure a healthy crop growth and
development. Harvesting was done as per the
maturity of different genotypes. The
observations were recorded on ten randomly
selected plants in each replication for all the
characters viz., plant height (cm), number of
leaves plant-1, weight of 20 bulbs (kg), weight of
50 cloves (g), number of cloves bulb-1, total yield
(q ha-1), marketable yield (q ha-1) and
stemphylium blight intensity. The data were
analyzed statistically for stability parameters
based on mean performance over the years as
per the model suggested by Eberhart & Russell
(1966) for various traits.
Results and discussion
The pooled analysis of variance of eight
characters is presented in Table 1. The mean
square due to genotypes was significant for all
the traits. This showed variability among the
genotypes for these characters. The mean square
due to environment (years) were significant for
all the traits except leaves per plant and number
of cloves per bulb indicating that the
performance over years was not stable. The
mean square due to G X E interaction was
significant for weight of 20 bulbs, gross yield,
marketable yield and stemphylium blight
intensity indicating differential response of
genotype to different environment. This result
was in agreement with Singh et al (1995),
Mohanty & Prusti (2001) and Khar et al. (2007).
Significant mean square due to environment +
(genotype x environment) interaction for plant
height, weight of 20 bulbs, weight of 50 cloves,
gross yield, marketable yield and stemphylium
blight intensity revealed that the variety
considerably  with existing environment
condition for these traits. Significant mean
square due to environment (linear) indicated
considerable difference among environment
and their predominant effect on all the traits
except leaves plant-1, number of cloves bulbs-1.
The variance due to G X E interaction (L) was
significant for weight of 20 bulbs, weight of 50
cloves, gross yield, marketable yield and
stemphylium blight intensity. However, highly
significant pooled deviations for plant height
and leaves plant-1 indicated non-linear response
of the genotype due to environmental changes
and greater role of unpredictable component of
G X E interaction towards difference in stability
Singh et al.
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of the genotypes. The similar result was
reported by Patel et al. (2011) and Dhaduk et al.
(2011) for both traits in garlic. The pooled
deviation was non-significant for weight of 20
bulbs, number of cloves bulbs-1, weight of 50
cloves, gross yield & marketable yield and
stemphylium blight intensity, indicating the
absence of non-linear incidence for these traits.
The stability analysis for individual genotype
for plant height revealed that only one genotype
G-1 showed stable performance for dwarf plant
height having mean value lower over the
environment mean (x) of the varieties with the
bi values near to one and had non- significant
deviation from the regression. This trait was
unpredictable for G-41 and was having
significant deviation from the regression.
Stability for average performance for more
number of leaves plant-1 was noted in G-189, G-
324 and Yamuna Safed (G-1). The number of
leaves plant-1 unpredictable for genotypes G-
294, G-368, checks Yamuna Safed-3 (G-282) and
Yamuna Safed-4 (G-323) were having significant
deviation from regression. The stability for
weight of 20 bulbs was recorded in genotype
G-384 with high mean value with bi=one.
It was suggested that an ideal genotype should
be having high mean performance, regression
coefficient (bi) near unity and deviation from
regression on (S2di) were zero (Eberhart &
Russell 1966).
The stability for number of cloves bulbs-1 was
recorded in G-360 and Yamuna Safed-3 (G-282)
with lower mean and bi less than one and non-
significant deviation from regression. Two
genotypes viz. G-294 and Yamuna Safed-3 (G-282)
have recorded stable performance for weight of
50 cloves (g) and having high mean with bi equal
to one and had non-significant deviation from
regression. The average performance of stability
in all the environment was exhibited by
genotype G-384 (240.18 q ha-1) for gross yield
and which was highest among all genotype
followed by Yamuna Safed-4 (G-324) (229.66 q
ha-1), G-376 (223.98 q ha-1) against an average
total yield of (189.87 q ha-1). Only one genotype
G-378 showed stable performance for gross
yield having mean value more overTa
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environmental mean (x) of the genotype with
the bi value near to one and had non-significant
deviation from regression. Gross yield was
unpredictable for genotype Yamuna Safed-5 (G-
189) and recorded significant deviation from
regression. Marketable yield is the most
important trait and was found maximum in
genotype G-384 (183.24 q ha-1) as compared
overall mean yield (138.89 q ha-1). The genotype
G-189, G-324, G-376, G-41 and G-282 registered
mean yield which ranged from 170.01 q ha-1 to
155.45 q ha-1 over the environmental variable
average and the genotypes G-323, G-189 and G-
324 performed better in poor environment,
where as the deviation from regression was
significant in genotype G-342, there by
exhibiting unpredictable marketable yield. Most
of the genotypes had bi values more than one,
indicating that these genotypes responded well
in favorable environment.
However, it can be concluded that the genotype
G-384, G-324, G-378, G-376 and check Yamuna
Safed-3 (G-282) performed well in favorable
environment for gross as well as marketable
yield and considered as most stable and
responsive genotype as it possesses higher yield
alongwith the bi=one or near one and non-
significant S2di values and hence could be
recommended for adoptability.
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